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TITLE: 

"HIGHLY FILLED SOFT POLYOLEFIN COMPOSITIONS" 

The present invention concerns soft polyolefin compositions compxising a high amotml 

of inorganic filleis. 

BACKGROUND OF THE INVENTION 

Polyolefin compositions having elastic propaties vwhil© maintaining a good thermoplastic 
behavior have been used in many application fields, due to the valued properties which 
are typical of polyolcfins. such as chemical inertia, mechanical properties and 
nontoxicity. Moreover, Ihey can be advantageously transforawd into jfinished products 
vdtt) the same techniques used £ar tiiermoplastic polymers. 

In particular, flexible polymer materials are widely used m the medical jEwld, as well as 
forpackagmg, extrusion coating and electrical wires and cables covering. 
In many of these plications, vinyl chloride polymers containing adequate plasticizcra, 
which are necessary to give said polymcis then: desired flexiWKty characteristics, are 
presently used. Said polymer pnwJwcts, however, are subject to ever increasing criticism 
both for the suspected toxicity of the plasticizers they contain and because when 
incinerated, they can disperse into the atmosphere extremely toxic by-ptoducts, such as 
dioxin. It would be veiy useful, flierefbre, to substitute said materials with products 
which besides ihe desiied flexibiUty characteristics and transparency, would have the 
chemical inotia and nontoxicity typical of olefin polymers. 

Elastic polypropylene compositions retaining good thennoplastic behavior has been 
obtained in the an by way of sequential copolymcrization of propylene, optionally 
containing minor quantities of olefin comonomers, and then ethylene/propylene or 
ethylcne/alpha-olcfin mbctures. Catalysts based on halogenated titanium compounds 
supported on magnesium chloride are commonly used for this puipose. 
For instance, BP-A-472 946 describes flexible elastoplaatic polyolefin compositions 
comprising, in parts by weight: 

A) 10-50 parts of an isotactic propylene homopolymer or copolymer; 

B) 5-20 parts of an ethylene copolymer, msoluible in xylene at room temperature; and 
Scoi^EP)^^ ^ ethylene/jpropylMLe copolymer containing less than 40% by weight 
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of ethylene and being soluble in xjdene at room temperature; tbe imrinsic viscosity of said 
copolymer is piefecably fiom 1.7 to 3 dl/g. 

Said compositions are lejatively flexible and bave good elastic properties, as 
demonstrated by flexural modulus lower than 150 MPa values. Shore D hardness from 20 
and 35, and Shore A hardness of about 90, associated to good tension set values (of 20- 
50% at 75% elongation, and about 33-40% at 100% elongation); nevertheless, such 
values are not ftdly satiafectory for many applications. 

Mineral fillers, such as alununum and magnesium hydroxides or calcium carbonate, are 
commonly used at high concentration levels in polyolefin compositions for several 
reasons, for instance to impart self-extinguishmg properties or to improve appUcation- 
related physical properties, such as sofl touch and printabiUty. 

The major disadvantage of these mineral ffllers, in particular when used on functional 
grounds as in the case of flame retardants, is the very high loading needed. Depending on 
the class of fire-retardancy requested, up to 65-70% by weight of filler can be necessary 
in oxder to reach adequate effectiveness in polyolefins. Normally, this has a highly 
negative influence on the processing of the polymer, with difficulties m adding and 
dispersing such high levels of fiUer, and on the physical-mechanical properties of 
compounds, namely lower elongation at break, lower tensile strength and higher 
brittleness. 

BP 1 043 733 describes self-extinguishing electrical cables having a coating layer based 
on a polymer material contaming a flame-retardant inorganic filler; this polymer material 
comprises a heterophase copolymer having at least 45% by weight of an elastomeric 
phase based on ethylene copolymerized with an alpha-olefin, and a thermoplastic phase 
based on pw^^iene. While these compositions mcoiporate large amounts of flame- 
retaidant filler, the very high levels of filler negatively affect the physical-mechanical 
properties of the polymer material, and in particular lead to low elongation values. As a 
result, the final product is no longer ^ to various q)plications, such as roofing, 
membranes and cables. 

In order to compete with plasticised PVC in the above «q?pUcations, it would be necessary 
to provide flescible polyolefin compositions, having low flexural modulus and hardness 
values, enable of incorporating large amounts of filler without deterioration of physical 
and mechanical properties, and in particular elongation at break, stress at break and 
(FB60S3 BP) 
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tension set 

More flexibl© elastoplastic polyolefin cojnpositions have been desmbed in the 
International Application PCr/EP02/03880, and comprise, by weight: 

A) 8 to 25% of a crystalline polymer firaction selected &am propylene homopolymer and 
propylene copolymers vdth a C^^ alpha-olefin; 

B) 75 to W% an elastommc firaction comprising two dii^ferent propylene elastomeric 
copolymers, and more specifically: (1) a first elastommc copolymer of propylene 
with 15 to 32% of a alpha-olefin, and (2) a second elastomeric copolym^ of 
propylene with more than 32% up to 45% of a alpha-olefin, the (l)/(2) weight 
ratio ranging firom 1:5 to 5:1. 

These polyolefin compositions have flexural modulus lower than 60 MPa, Shore A 
hardness lower than 90, and tension set at 100% lower than 35%. The compositions 
described in this document do not contain relevant amounts of fiUesrs. 
SUMMARY OF THE INVENTION 

The Applicant has unexpectedly found that specific flexible polyolefin compositions can 
be filled with higji amounts of inorganic filleiB without loosing Ihdr physical-mechanical 
properties, and in particular retaining low hardness and flexural modulus values, high 
elongation at break and low tension set vahies. Therefore, an object of the present 
inventton is a highly filled soft polyolefin composition comprising: 
CO 20 to 60% by weight of an heterophasic polyolefin composition comprising the 
following Inactions: 

A) fipom 8 to 25% by wei^t of a crystalline polymer firaction selected from: 

(i) a propylene homopolymer, havmg solubility m xylene at room tempeiatore 
lower than 1 0% by weight; 

(ii) a copolymer of propylene and at least one alpha-olefin of formula H2C=CHR, 
where R is H or a C2.10 Knear or branched alkyl, containing at least 85% by 
weight of propylOTe, having solubility in xylene at room temperature lower 
than 15% by weight; 

(iii) a mixturo of 0) and <ii); 

B) firoro 75 to 92% by weight of an elastomeric firaction comprisiBig at least an 
elastomeric copolymer of propylene or ethyl^e with 15 to 45% by weight of at least 
one alpha-olefin of formula H2C=<aiR, Where R is H or a C2-10 linear or branched 

(Ffi605a BP) 
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alkyJ, Optionally comtammg 0.5 to 5% by weight of a diene, and having solubility in 
xylene at room tenaperature greater fhm 50% by wdght, the intrinsic viscosity of the 
xylraie soluble fraction ran^ng from 3.0 to 6.5 dl/© and 

(11) 40 to 80% by wdght of an inorganic fillea- selected from flame-r^ardant inorganic 

fillers and inoiganic oxides or salts. 

The highly filled soft polyolefin composition of the invention has pxef^ly Shore A 
hardness loww than 90, elongation at break (ASTM D638) higjhei than 400%, tensile 
strengfli at break (ASTM D638) eqvkal to or higher than 4 MPa and tension set at 100% 
lower than 35%.. ... . _ . . . 

DETAILED DESCKimON OF THE INVENTION 

The highly Blled polyolefin compositians of the mvention are able to incorporate and 
retain high amount of inorganic filler contained in the heterophaac polyolefin 
composition, maintaining v<ary low flexaral modulus values and fleocible behavior and, at 
the same time exerting the property imparled by the filler, such as self<attingaishing 
properties in case of flame-retaidant fillers, which is essentia] for most cable 
{^plications, roofing applications and soft sheeting. 

Moreover, the compositions of the invention, at of tensile strength, show elongation at 
hreak values higher than the ones shown by the filled compositions known in the prior 
art. Finally, the compositions of the invention axe endowed with good elastic properties, 
especially v^ea stretched. 

The highly filled soft polyolefin compositions of the present mvention comprise from 20 
to 60% by weight, preferably ftom 30 to 50%, and even more preferably from 30 to 35% 
of an heterophasic polyolefin composition (I), comprising the following fractions: 
A) from 8 to 25% by weight, preferably from 10 to 20%, and even more preferably from 
12 to 18% of a crystalline polymer fraction selected from: 

(i) a propylene homopolymer, having solubility in xylene at room temperature 

lower tiian 10% by weight; 
(ti) a copolymer of propylene and at least one alpba-olefin of fonnula H2C=CHR, 

where R is H or a Ci-io li»ear or branched alkyl, containing at least 85% by 

weight of propylene, having solubility in xylene at room temperature lower 

than 15% by weight; 
(iii) amixture of (i) and (ii); 

(PE60S3EP) 



I* »■ It I 4 f I , t I 

013 17.09.2002 16:5 



5 

B) from 75 to 92% by weight, preferably from 80 to 90%, and even more preferably 
from 82 to 88% of an elastoraeric fraction compiising at least an elastomeric 
copolymer of propylene or ethylene with 15 to 45% by weight of at least one alpha- 
olefin of formula H2OCHR, where R is H or a C^.,© linear or branched alkyl, 
optionaUy containing 0.5 to 5% by weight of a diene, and having solubility hj xylene 
at room temperature greater than 50% by weight, the intrinsic viscosity of the xylene 
solxible fraction ranging fiom 3.0 to 6.5 dl/g. 

In the crystalline polymer fraction (A), fhe homopolyoaer (i) has solubility in X3dene at 

room temperature preferably lower than 5% by weight, and even more preferably lower 

than 3%. 

By "room temperature" is meant herein a temperature of about 23°C. 

The copolymer of piopjdene (ii) contains preferably at least 90% by weight propylene, 

and has solubility in xylene at room temperature preferably lower than 10% by weight.' 

and even more preferably lower than 8%. Said alpha^ilefin ia preferably ethylene, 

butene-1. pentene-1, 4.methylpentene, hexene-1, octeue-l or combinations thereof, and 

even more preferably the copolymer of propylene (ii) is a copolymer of propylene and 

ediylene. 

The elastomeric fraction (B) of heterophasic polyolefin composition Q.) preferably 
contains fiom 20 to 40% by weight alphaKjlefin. and has solubility in xylene at room 
temperature greats than 80% by weight, the intrinsic viscosity of the xylene, soluble ■ 
fraction ranging from 4.0 to 5.5 dl/g 

By "claatomeric" is meant herein a polymer having low cristallmity or amorphous, 
having a sohibiHty in xylene at mom temperature greater than 50% by weight 
According to a preferred embodiment of the compositions of the present invention, the 
elastomeric fraction (B) of the polyolefin compositions of the invention comprises a'first 
elastomeric copolymer (1) and a second elastomeric copolymer (2). 
More preferably, said elastomeric fraction comprises: 

(1) a first elastomeric copolymer of propylene with at least one alpha-olefin of fonnula 
H2C=CHR, where R is H or a C2.10 linear or branched alkyl. optionally containing 
0.5 to 5% by weight of a diene, said first elastomeaic copolymer containmg from 15 
to 32% by weight alpha-olefin, preferably fiom 20 to 30, and having solubility in 

(rS6^fm »^««- *an 50% by weight, the intrinsic viscosity of the 
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xylene soluble fraction ranging from 3.0 to 5.0 dl/g; and 
(2) a second elastotneric copolymer of propylene with at least one alpha-olefin of 
formula HaOCHR, wheite R is H or a C2.10 linear or branched alkyi, optionally 
containing 0.5 to 5% by weight of a dienc, said second elastomeric copolymer 
containing more than 32% op to 45% by weight alpha-olefin. preferably from 35 to 
40%, and having solubility in xylene at room temperature greater than 80% by 
wei^t, the intrinsic viscosity of the xylene soluble fraction ranging from 4.0 to 6.5 
dl/g; 

the (l)/(2) weight ratio ranging from 1:5 to 5:1, preferably from 1:2 to 4:1. and more 
preferably from 1:1 to 2:1. 

The first elastomaic copolymer (1) is prefferably a copolymer of propylene witii at least 
one alpha-olefin selected from ethylene^ butene-l, hexene-1 and octene-l; even more 
preferably said alpha^lefin is ethylene. The firet elastomeric copolymer (1) has a 
solubiUty in xyiene_at room tempetatuw greater than 50% by weight, preferably ^er 
than 70%, and ev^ more preferably gieater'than 80%;'lbe intrinsic viscosity of the 
xyl^e soluble fraction ranges fiwn 3.0 to 5.0 dl/g, more preferably from 3.5 to 4.5 dl/g, 
and even more preferably from 3.8 to 4.3 dl/g. 

The second elastomeric copolymer (2) is preferably a copolymer of propylene with at 
least one alpharolefin selected from ethylene, butene-l. hexene-1 and odxme-l; even 
more preferably, said alpha-qlefin is ethylene. The second elastomeric copolymer (2) has 
sohibiliiy in xylene at room temperature greater than 80% by weight, prefertbly greater 
than 85%. and the intrinsic viscosity of the xylene soluble fraction ranges from 4-0 to 6.5 
dl/g, preferably from 4.5 to 6.0. and more preferably from 5.0 to 5.7 dl/g- 
The copolymeiizaUon of propylene and ethylene or another alpha-olefin or combinations 
thereof; to form the copolymers (1) and (2) of the elastomeric fraction (B) can occur in 
the presence of a diene, conjugated or not, such as butadiene, 1.4-hexadicne, 1,5- 
hexadiene and ethylidene-norbomene-l. The diene, when present, is contained in an 
amount of from 0.5 to 5% by wei^t, with respect to the wdght of the fraction (B). 
The heteiophasic polyolefin coxnposition 00 can present cristaUinity deriving from poly- 
alpha-olefin sequences, and preferably from polyethylene sequences, due to the partial 
formation of such sequences in the polymerization of the elastomeric copolymers CB)(1) 
and (2). This cristallinity maybe detected by measuring the heat of fbsion driving from 
(FR6053 RP) 
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poly-alpha-olefin sequences (e.g. PB enthalpy) by means of DifiEerential Scanning 
Calorimetry (DSC) analysis; in DSC, the composition may present at least a melting peak 
attributable to acjrystalline PE phase, i.e. to (CHiX, sequences of the fciystalline type. In 
the compositions of the invention, the heat effusion of peaks present below ISO'C and 
attributable to polyethylene sequences is ^nref^rably greater than 3J/g. 
According to a preferred embodiment of the invention, the heteiophasic polyolefin 
compositiQn (I) is in die form of spherical particles having an average diameta of 250 to 
7,000 microns, a flowability of less than 30 seconds and a bulk density (contacted) 
greater than 0.4 ^nl. 

The heterophasic polyolefin cdmposinon (J) may be prepared by sequential 
polymaization in at least two sequential polymerization stages, with each subsequent 
polymerization being conducted in Ihe presence of the polymeric materia] fbnned in the 
immediately preceding polymwizatioR reaction. The polymerisation stages may be 
carried out in the presence of a Ziegler-Natta and/or a metallocone catalyst. 
According to a preferred embodimmt, all the polymerization stages arc earned out in the 
pTBSMice of a catalyst comprising a trialkylalurainran compound, optionally an electron 
donor, and a solid catalyst component con^rising a halide or halogen-alcoholate of Ti 
and an electron donor compound supported on anhydrous magnesium chloride, said solid 
catalyst component havmg a surface area (measured by BJBT) of less than 200 m^/g, and 
a porosity (measured by BET) higher than 0.2 ml/g. 

Catalysts having the above mentioned characteristics are well known in the patent 
literature; particularly advantageous are the catalysts described in USP 4,399,054 and 
BP-A-45 977. Other examples can be foimd in USP 4,472,524. 

The polymerization process is descaibed in details in the International Application 
PCT/EP02/03880, the cont«at of which is incorporated herein by reference. 
The soUd catalyst components used in said catalysts comprise, as electron-donors 
(internal donors), compounds selected ftom the group consisting of ethers, ketones, 
lactones, compounds containing N. P and/or S atoms, and esters of mono- and 
dicarboxylic acids. 

Particularly suitable dectron-donor compounds aic phthalic acid esters, such as 

diisobutyl. dioctyl, diphenyl and benzylbutyl phthalate. 

Other electron-donors particularly suitable are 13-diethers of formula: 

(PE6053 EP) 
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wfteran R' and R", the same or different torn each other, are Ci-Cig alkyU Cj-Cig 
cycloalkyl or OrC,» aryl radicals; R™ and R"^, the same or different from each other, are 
Ci-C* alkyl radicals; or are the 1^-diethers in which the carbon atom in position 2 
belongs to a cycUc or polycychc structure made up of 5, 6 or 7 carbon atoms and 
containing two or three uosatuiations. 

Ethers of this type are described in EP-A-361 493 and EP-A-728 769. _ 
Representative examples of said dieters are 2-methyl-2-i8opropyM,3-dimethoxypropane, 
2,2-diisobutyl4,3-duneaioxypropane,2-isopropyJ-2-<>yclopentyl-U-dimethoxypr^^ 
2-isopropyl-2>isoamyl-l,3-dimelboxypropane, and 9.94>i8(methoxymethyl)fluorene. 
The preparation of the above mentioned catalyst components is earned out according to 
known methods. . . 

For example, a MgCfe nROH adduct (in particular in the form of spheroidal particles) 
wherein n generally ranges from 1 to 3 and ROH is ethanoU butanol or iaobutanol, is 
reacted with an excess of HCU containing the electron-donor compound. The reaction 
temperature is generally comprised between 80 and 120«C. The soUd is then isolated and 
reacted once more with TiCU. in the presence or absence of fSas electron-donor 
...compound; it is then s^arated and washed with a hydrocaibon until all chlorine ions 
have disappeared. 

In the solid catalyst conqjonent the titanium compound, expressed as Ti, is generally 
piesent in an amount from 0.5 to 10% by weight. The quantity of electron-donor 
compound which remains fixed on the solid catalyst component generally is 5 to 20% by 
moles with respect to the magnesium dihalide. 

The titanium compounds which can be used in the preparation of the sotid catalyst 
component are «ie haUdes and the halogen alcoholates of titanium. Titanium tetrachloride 
is the preferred conqponndL 

The reactions described above result in the fbnnation of a magnesium halidc in active 
Ibrmu Other reactions are known in the Kterature, which cause the formation of 
magnesium halide in active form starting from magnesium compounds other than haUdes, 
such as magnedum caiboxylates. 

(FC60S3BP) 



The Al-alkyl conqpounds used as co-catalysts comprise Al-trialkyls. sudb as A)-triethy1, 
Al-triisobutyl. Al-tri-n-butyl, and linear or cyclic Al-aDcyl cocapounds containing two or 
more Al atoms bonded to each other by way of 0 or N atoms, or SO14 or SO3 groups. The 
Al-alkyl conqpound is generally used in such a quantity that the Al/n ratio is from 1 to 
1000. 

Electron-donor oorapounds thai can be used as external donors mchide aiomatic acid 
estCTs such as alkyl brazoates. and in particular silicon compounds coutauiing at least one 
Si-OR bond, wh(xe R is a l^rdiooarbon radical. 

Examples of silicon compounds are (tert-butyl)2Si(OCH3)2, (cyololjexyl)(melhyl) 
Si(OCH3)2, (ph8ayl)2Si(OCH3)2 and (cyclopentyl)2Si(OCH3)2. U-dielhcrs having the 
formulae described above can also be used advantageously. If the mtemal donor is one of 
these dieters, the external donors can be omitted. 

The solid catalyst component have preferably a surface area (measured by BBT) of less 
than 200 mVg, and more preferably ranging from 80 to 170 mVg, and a porosity 
(measured by BBT) preferably grealer than 0.2 ml/g, and more preferably from 0.25 to 
0.5nil/g. 

The catalysts may be precontacted with small quantities of olefin (prepolymerization), 
maintaining ths catalyst in suspension in a hydrocarbon solvent, and polymerizing at 
temperatures ftom room temperature to 60*C, thus producing a quantity of polymer ftom 
0.5 to 3 times the weight of the catalyst. The operation can also take place in liquid 
monomer, producing, m this case, a quantity of polymer 1000 times the weight of the 
catalyst. 

By using the above mentioned catalysts, the polyolefin compositions are obtained m 
spheroidal particle foraa, the particles havhig an average diameter ftom about 250 to 
7.000 microns, a flowabiUty of less than 30 seconds and a bulk density (compacted) 
greater than 0.4 g/mL 

Other catalysts that may be used to prepare the heterophasic polyolefin compoation (1) 
are metallocene-type catalysts, as described in USP 5,324,800 and EP-A-0 129 368; 
particularly advantageous are bridged bis-mdenyl metallocenes. for mstance as described 
in USP 5,145,819 and EP-A-0 485 823. Another class of suitable catalysts arc the so- 
called constrained geomeory catalysts, as described in BP-A-O 416 815, BP-A-0 420 436, 
fs^fJ)^ ^-AM) 643 066 and WO 91/04257. These metalloccnc compounds* 
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may be advantageously used to produce the elastomeric copolymers (B)(1) and (B)(2). 
According to a piofeired embodiment, ttie poJymeriaatiott ptocess of the invention 
comprises three stages, all carried out in the presence of Ziegler-Natta catalysts, wtere: 
m the first stage the relevant monomers) are polymerized to form the ftaction (A); in the 
second stage a mixture of propylene and an alpha-olefin and optionally a dicnc are 
polymerized to form the elastomeric copolymer (B) (1); and in the third stage a mixnire 
of ethylene or propylene and an alpha-olefin and optionalty a diene are polymerized to 
form the elastomeric copolymer (B) (2). 

The polymerization stages may occur in Uquid phase, in gas phase or liquid-gas phase. 
Preferably, the polymerization of the crystalUne polymer firaction (A) is carried out in 
liquid monomer (e.g. using liquid propylene as dUuent), while the copolym«ization 
stages of the elastomeric copolymers (B)(1) and (B)(2) are carried out in gas phase, 
^vithout intermediate stages except for the partial degassing of the propylene. According 
to a most preferred embodiment, all the three sequential polymerization stages are.oairied 
out in gas phase. 

The teaotion temperature in the polymeri^^atiou stage for the preparation of the crystaUine 
polymer fiaction (A) and in the preparation of the elastomeric copolymers (B)(1) and 
(B)(2) can be the same or difBaent, and is preferably ftom 40°C to ^O'C; more 
preferably, the reaction temperature ranges ftom 50 to SO'^C in the preparation of the 
frfiction (A), afid from 40 to SCC for the preparaiti<Bi of components (B)(1) and (B)(2). 
The pressure of the polymerization Stage to prepare the fraction (A), if carried out in 
Uquid monomer, is the one which competes with the vapor pressure of the Uquid 
propylene at the operating temperature used, and it may be modified by the vapor 
pressure of the small quantity of inert diluent used to feed the catalyst mixture, by the 
overpressure of optional monomers and by the hydrogen used as molecular weight 
regulator. 

The polymerization pressure preferably ranges from 33 to 43 bar, if done in Uquid phase, 
and from 5 to 30 bar if done in gas phase. The residence times relative to the two stages 
depend on the desired ratio between the fractions (A) and (B), and can usually range 
from 15 minutes to 8 hours. Conventional molecular weight regulators known in the an, 
such as chain transfer agents (e.g. hydrogen or ZnBt2), may be used. 
The highly fiUed polyolefin compositions of ^e present invention comprise ftom 40 to 

(FB6053EP) 
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80% by weight, preferably fiom 50 to 70%, and even more preferably from 65 to 70% of 
an inorganic misc (IX) selected ftom flame-retardant inoiganic fiUets and inorganic 
oxides or salts- 

Tn plications where self-extinguisbing properties are required, preferred flame- 
retardant inorganic fillers are hydroxides, hydrated oxides, salts or hydrated salts of 
metals, in particular of Ca, Al or Mg. such as, for example: magnesium hydroxide 
Mg(OH)5, aluminum hydroxide A1(0H)3, alumina trihydiate AlzOj-SHaO, magnesium 
carbonate hydrate, magneshmi carbonate MgCOa, magnesium calcium caAonate hydrate, 
magnesium calcium cai1>onate» or mixtures thracof. Mg(OH)2, A1(0M)3, A1203-3H20 and 
mixtures thereof are particularly prefisned. 

The metal hydroxides, in particular the magnesium and aluminium hydroxides, aie 
preferably used hi the form of particles with sizes which can range between 0.1 and 100 
lua, preferably between 0.S and 10 (un. 

Que inorganic liUer which is particularly piefeired accoidfaig to the present invention is 
natural magnesium hydroxide, which is obtained by miffing minerals based on 
magneshmi hydroxide, such as bnicite and the like. Brocito is found in nature as such or, 
more frnjuently, in combinatLon with other minerals, such as calcite, aiagonite, talc or 
magnesite. The brudte can be miMed, according to known techniques, under wet or dry 
conditions, preferably in the presence of milling coadjutants, such as polyglycols or the 
like. The specific surfecc area of the milled product generally ranges from 5 to 20 m/g, 
preferably from 6 to 15 m/g. The magnesium hydroxide thus obtained can be 
subsequently classified, for example by sieving, in order to obtain an average particle 
diameter rangmg from 1 to 15 jun, preferably fi-om 1.5 to 5 pm, and a particle size 
distribution such that the particles with a diameter of less than 1.5 |im fonn no more than 
10% of the total, and the particles with a diameter of greater than 20 pm fora> no more 
than 10% of the total. 

Natural magnesium hydroxide generally contains various impurities deriving fiom salts, 
oxides and/or hydroxides of other metals, such as Pc. Mh. Ca. Si. V. etc. The amount and 
nature of such impurities depend on the otigiu of the stwting materiaL The degree of 
purity is generally between 80 and 98% by weight 

The filler can be advantageously used in the form of coated particles. Coating materials 
preferably used are saturated or unsaturated fetty acids containing ftom 8 to 24 caibon 

(FB6053EP) 



1/. St I. 2002 ID -.2!) 



BASbLL ir l-tKRflRA 



020 17.09.2002 16: 



12 

atoms, and metal salts Aereofc such as. oleic acid, palmitic acid, stearic acid, isostearic 
acid, lanric acid, and magnesium or zinc stearate or oleate. 

Inoj^ic oxides or salts aie preferably selected from CaO, TiOj, StbjOj, aiO, FeaOa. 
CaCOa, BaS04 and mixtures IhaDeof. 

The highly filled soft polyolefin compositions according to the present invention can be 
prepared by mixing ihe polymer component, the filler and optionally fbrther additives 
accoiding to methods knoxm in «ie state of the art For instanco, the components may be 
mixed in an internal mixer having tangential rotors (such as Banbury mixers) or having 
inleipenelraiing roton, or alteniatiyely in continuous.mixers (snch as Buss nrixers) or co- 
rotating or counter-rotating tNvin-sorew mixers. 

The highly filled soft polyolefin compositions of the invention, having very low flexural 
modulus values, are capable of incorporating large amounts of fillers, at the same time 
retaining the physical and mechanical properties of unfilled and less flexible 
compositioiis. 

More specifically, the polyolefin compositions of the mvention are preferably endowed 
with hardness Shore A lower than 90, more preferably lower than 85; elongation at break 
(ASTM D638) higJw than 400%, more preferably higher than 450%; tensile strength at 
break (ASTM D638) equal to or higher than 4 MPa, more preferably higher than 5 MPa; 
and tension set at 100% lowerthan 35%, more preferably lower than 30%. 

MoreovCT. the polyolefin compositions of the invention preferably have flexural modulus 

low« than 60 MPa, more preferably firom 10 to 50 MPa. 

A tofher characteristic of the highly fiUed polyolefin compositions of tiie instant 
invention is that th^ are capable of staining very good elastic properties, especially 
when stretched; in particular, after a sttetehing of 3:1 (Le. 200%), they show tension set 
values at 100% preferably lower than 20%, and more preferably lower than 15%. 
The polyolefin compositions of the present invention find application as piasticiited PVC 
rcplaccmoiit. 

Tn fields whe^e aelf-extinguishing properties are required, tiie compositions of tiie 
invention may be used in lieu of plasticized PVC, in appUcations such as reinforced and 
non-reinfi)rced roofing membranes, inner filling for industrial cables, cable sheathing and 
adhesive tapes. 

Where flame-retaidancy is not requested, the compositions of the mvention may be 
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advantageously used in non flame-retardant soft membranes, coupled or noiwjoupled 
wiih a reraforcement (e,g. in piibUcity banners, linas, tarpaulin, sport-wear and safety 
clothing), and as synthetic leather. Moreover, the compositions may be used in packaging 
and extrusion coating. 

Therefore, the present invention is fintfacr directed to an article conqirising Hie above- 
described poiyol^n composition. 

Conventional additives commonly used in the state of the art may be added to the highly 
filled soft polyolefin compositions of the present invention. 

For instance, in order to enhance the compatibility between the inorganic filler and the . 
hetetopbasie polymer composition, coupling agents may be used; said coiqjling agents 
may be saturated dlane conqtounds or silane compounds containing at least one ethylenic 
uneaturation, epoxides containing an ethylenic unsaturation. organic titanates. mono- or 
dicaiboxylic adds containing at least one ethylenic unsaturation, or derivatives thereof 
such as anhydrides or esters. 

Mbno^ or dicarboxyUc acids containing at least one ethylenic unsahnaiion, or derivatives 
thereof, which can be used as couphng agents are, for example, maleic acid, maieic 
anhydride, fumaric add, citraconic acid, itaconic acid, aoryUc acid, methaciylic acid and 
die like^ and the anhydrides or esters derived therefinm, or mixtures thereof. Maleic 
anhydride is particularly preferred. 

The couplmg agents can be used as such or pregraflcd onto a polyolefin, for example 
polyethylene or copolymers of ethylene with an alpha-defin, by means of a radical 
reaction (as described for instance in EP-A-530 940). The amount of grafted coupling 
agent is generally comprised between 0.05 and 5 parts by wdght, preferably fiom 0.1 to 
2 parts by weight, relative to 100 parts by wdght of polyolefin. Polyolefins grafted with 
maleic anhydride are commonly available as commercial products, such as Qestron by 



Basell 



Altematively, the couplmg agents of carboxylic or epoxy type mentioned above (for 
example maleic anhydride) or silanes containing an ethylenic unsaturation (for example 
vinyltrimethoxysilane) can be added to the mixture in combmaiion with a radical initiator 
so as to graft the conq>atibilizing agent directly onto the polymer material, initiators 
which can be used arc organic peroxides, such as tert-bu^l peibenzoatc. dicumyl 
peroxide. ben20yl peroxide, di-tert-butyl peroxide and the like. This technique is 

(FE(>0S3BP) •••"H"" «s 
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described, for example, in USP 4;31 7,765. 

The aanount of coupling agent to be added to the mixture may vary according to the 
nature of ihc coupling agent used and the amotrat of flame-retcodant filler added, and 
preferably ranges fiom 0,01 to 10%, more preferably ftom 0-1 to 5%, and even more 
prefet^ly from 1 to 3% by weight witb respect to the total weight of the highly filled 
polyolefin composition, 

Depejuding on the properties needed for the different applications, fee compositions of 
the invention may be used in combination with other elastomeric polymers sucb as 
ethylene/propylene copolymers (EPR), ethylaie/propylena/dieae teipolymws (EPDM), 
copolymers of ethylene with C4-C12 alpha-olefins (e.g. ethylene/octene-l copolymers, 
such as the ones commercialized under the name Eng£^e®) and mixtures th^eof. Such 
elastomeric polym^ may be present in an amoum of 5 to 80%wt of the total 
composition. 

Conventional additives such as processing aids, lubricants, nucleating agents, extension 
oils, organic and inorganic pigmente> anti-oxidants and UV-protectors» commonly used in 
olefin polymers, may be added. 

Processing aids usually added to the polymer material are, for example, calcium stearate, 
zinc stearate, stearic acid, parafBn wax, synthetic oil and silicone rubbers. 
Examples of suitable antioxidants are polymerized trimethyldihydroquinoline, 4,4- 
thiobis(3^6ihyl-6-tert-butyl)pbenol; . penta^hrityltetrakis[3-(3,SHii-tcrt-butyl-4- 
hydroTcy phenyl)propionate] and 2,2'-thiodi©thylenebi5[3-<3,5-di-tertbutyl-4- 
hydroxyphenyl) propionate]. 

Other fillers which can be used arc, for example, glass particles, glass fibers, calcinated 
kaolin soad talc* 

The followmg analytical m^ods bave been used to determine the properties reported in 

the present application. 

Property Method 

Melt Flow Rate (230^C, 2.16 kg) ASTM D 1238, condition L 

Melt Flow Rate (230^C. 2L6 kg) ASTM 0 1238 

Hardness Shore A ASTM D 2240 

Tension set at 100% ASTM D412, on bands extraded on a 19nmi, 21L/D" 

Plasticiser extruder, with tempeTature controlled strelching 

(PE6053 HP) 
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rolls* 1mm Uiick extruded bands of 10±2mm wide and 
10(tacmi long were used for unstretched bands; the stretched 
bands were O.7±0JTnTOihic)c I0±2nun wide ajod lOOxnm 
long 

Tensile Strength at Break and 

Elongation at Break (1 ) ASTM D$38 on 1mm thick specimen type IV, obtained 

jErom sheets extraded on a Brabender 30mm, 25 L/D" single 
screw extruder with Ixnm ^ck flat die, and cut in machine 
directior^ 

(2) ASTM D882 on bands extruded on a I9mm, 21L/D" 
Plasticiser extmder, with t^perature controlled stretching 
rolls. The unstretched bands were lQ±2mm wide, 100mm 
long and i^proximately 1 mm thick* while the stretched 
bands were lQ±2mm wide, 100mm long and 0.7±0.1mm 
thick, wi^ SOmm span. 

Tensile Hysteresis Curve: using a dynamometer on 0.7±0.1mm exttuded-stretdied 

bands, I0±2mm wide and lOOtnm long, produced with 
SOmm initial span, imposed diongadon 100% and 
elongation ^ed 500 mm/min. 

Frodacts Used in Working Exampres 

HPO-1 : Heterophasic polyolefin coitiposition comprising 15 %wt. of a crystalline 
copolymer of propylene with 3.3 %wt. e1iiylMe» and 85 %wt of 
elastomeric fi^on of propylene with ethyl^e, as prepared in Example 3 
of the bitemational Application no. PCT/EP02/03880. 

HPO-2: Hetmphasic polyolefin composition having MFR C230^C» 2.16 kg) of 
0.$g/10tnin» obtained by slight visbraking HPOl via peroxide treatment 
during pellettization. 

ff^^CAlOA: Heterophasic polyolefin composition commercialized by Basell 
Potyolefins, comprising 31 %wt of a crystalline copolymer of propylene 
with 3.3 %wt ethylene, and 69 %wt. of an elastomeric fraction of 
propylene with ethylene. 

(FE«>53 m 
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Mg(0H)2(l): Hydrofy GS1.5 by Nuova Sima, natural magnesium hydroxide (bmcite) 
having average particle size of 33 |xm and broad particle size 
distribution. 

Mg(OPI)2 (2): Synthetic magnesium hydroxide having average particle size of 0,7 pim. 
CaCOj: Calcium carbonate having average particle size of 2,7 and narrow 

particle size distribution. 
Processing Aid: low molecular weight internal polyolefin PIO 8, supplied by Condea. 
Stabilizen Ixganox B225 commercialized by Ciba. 
Examples 1 and 2 

Highly filled polyolefin compositions according to the present invention were obtained 
by blending in a BUSS 70 co-kneader the heterophasic polyolefin composition and the 
mineral BMet rqportcd in Table 1. The meohaniodl properties of these compositions are 
reported in Table L 
Comnarattve Example 1 

A polyolefin composition similar to the one pr^ated in Examples 1-2 was obtained, wilh 
the exception that the heterophasic polymer composition was Hifax CAIOA. 
The mechanical and elastic properties of this composition are reported in Table 1. 
Comparative Examples 2A 

Pure heterophasic polyolefin compositions were tested for comparative purposes^ without 
..fhc addition of mineral filler. The mechanical and elastic properties of these compositions 
are T^orled in Tabic 1. 
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Table 1 



Components 
(%wt.) 


Ex.1 


Ex.2 


CompuEx. 


l| Conip.Ex.: 


i CompJBx.. 


3 Comp.Ex^ 


HPO-1 


29.1 






100 


1 ^ 




HPO-2 




29.1 






100 




HifaxCAlOA 






29.1 






1 100 


Mg(OH)2(l) 


67.0 


67.0 


67.0 




•i- 




Processing aid 


3.4 


3.4 


3.4 








Stabilizer 


0.5 


0.5 


0.5 






— 


]Properties 










MFR 

(230''C/2.16kg) 








0.1 


i 0.6 


0.6 


MFR 


21.8 


S8.0 


159.0 








Elongation at 

w^Tsak (%) (1) 


479 


646 


223 


720 


775 


775 


Tensile stroogth 
at break (1) 
(MPa) 


5.0 


4.0 


4,7 


14.0 


11.5 


20.5 


Hardness 
Shore A 


80.0 


79.0 


91.0 


72.0 


75.5 j 


>90.0 



By comparing the obtained data ^th the ones obtained in Exainples 1-2 and in Comp 
Ex. 1 . it is evident that, while all the filled compositions retain relatively low vataea of 
ol<«gation at break, the compositions according to the present invention (Baunples 1 and 
2) show values of stress at break significantly higher ftan the one of the filled 
composition of the prior art (Comparative Example 1). 

in feet, while all the highly fiUed compositions show similarly low stress at break (4 7 
MPa Wa. CAl OA, 5.0 MPa HPO-l; 4.0 MPa HPO-2), elongation at b^ is maintained 
surprisingly high for both HPO-l and HP0.2 (479% and 646% respectively), while 
elongation at break is evidently detedorated for Hifax CAlOA (?23%), 

(PB60S3 BP) 
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Therefore, the compositions of ttie invention show hi^ ductility properties, due to the 
fact that the high amoimt of filler does not deteriorate the elastic properties of the 
heterophasic polyolefin composition. 
Examples 3-5 

Hi^y filled polyolefiTi compositions according to the present invention were obtained 
by blending in a BUSS 70 co-kneader the heterophasic polyolefin composition, different 
kinds of min^ filler and the other components reported in Table 2. 
The mechanical and clastic properties of these compositions, botii measured on 
nnstretcbed and stretched bands (produced on a 19inm, 21iyD" Plasticiser extruder with 
temperature conbrolled stretching tolls, with a stretching ratio of 3:1), are reported in 
Table 2. 

Comparafive Example 5 

A polyolefin composition similar to the one prepared in Example 3 was obtained, with 
the exception that the heteropha^c polymer composition was Hifax CAIOA. The 
mechanical and elastic properties of the composition, both measured on unstretchcd and 
stretched bands (produced on a 19mm, 21L/D" Plasticiser extruder with tempcarature 
controlled strcb^g rolls, with a stretching ratio of 3: 1), are reported in Table 2. 
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Ibc above results demcmstrat^ that the presence of high amounts of filler in the 
polyolefin compositions of the present inveiEtioa do not deteriorate the elastic ^rop^es, 
differently from the compositions knomi tx) the state of tile art. Indeed^ the tension set 
data of the higUy filled soft polyolefm compositions of the hxvdntion (Example 3) both 
non-stretched and stretched (32% and 15% respectively) is ahnost the half of those of the 
highly filled composition of Comparative Example S (53% and 33% respectively). 
Moreover, it was observed fhat» after cold stretchings tiie highly filled polyolefin 
compositions of the invention behave like an clastic band. 

This behaviour was confinned by measuring the hysteresis curves, reported in Figure 1: 
the diss^ated energy (which is the area between^the loading and the unloading curve) is 
much hi^er in the curve of the filled compositions of the prior art (Comparative 
Example 5) compared to the one corresponding to Examqple 3 (87% vs 71% respectively). 
Furthennore the residual elongation (unloading curve at 2ero load) of the composition of 
Comparative Example 5 is greater than the one corresponding to Example 3 (35% vs 
20%). These numbers coTToborate the elastic behaviow observed after cold stretching in 
the bands of highly filled polyolefin compositions according to the instant invention. 
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CLAIMS 



1 . A polyolefin compositioji comprising, by weight 

(I) 20 to 60% by weight of an heterophasio polyolefin coioposition comprising the 
following fractions: 

A) from 8 to 25% by weight of a crystalline polymer fraction selected from: 

(i) a propylene homopolym^, having solubility in xylene at room temp^^ure 
lower than 1 0% by weight; 

(ii) a copolymer of propylene and al least one alpha-olefin of formula HbCKJHR, 
whm R is H or a C2.10 linear or branched alkyU containing at l<^t 85% by 



fbaxi 15% by wtight; 
(iii) a mixture of (i) and (ii); 

B) from 75 to 92% by weij^t of an elastomeric fraction comprising at least an 
6la$tomerio copolymer of propylene or ethylene with 15 to 45% of at least one 
alpha-olefin of formula HiC^CHR^ wh^e R is H or a C2.10 Knear or branched 
alkyU optionally containing 0.5 to 5% by nveight of a di^e, and having solubility in 
xylmo at room temperature greater than 50% by weight, the intrinsic viscosity of 
the xylene aoluble fracti<m ranging from 3.0 to 6.5 dl/g; and 

QJ) 40 to 80% by weij^t of an inorganic filler selected from fiame-retardant inorganic 

fillers and hioi^anio oxides or salts* 

2. The polyolefin compositi<m according to claim 1, comprising from 30 to 50% by 
weight of toe heterophasic poJyoIefin composition CO, and firom 50 to 70% by weight 
of the inorganic filler (£1). 

3. The polyolefin composition according to claim 1, wherdn the heterophasic polyolefin 
composition (I) comprises the following fractions by wdght: 

A) from 1 0 to 20% of a crystalline polymer fraction selected fix>m: 

(i) a propylene hcnnopolymer, having solubility in xylene at room tempemture 
lower than 5% by weight; 

(ii) a copolymer of propjiene and at least one alpha-olefin of formula HiC=CHR, 
where R is H or a C2-10 linear or branched aUcyl, containing at least 90% by 
weight of propylene, having solubility in xylene at room teroperature lower 
than 10% by weight; 



wei^ of propylene, having solubility in xylene at room temperature lower 
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(iti) a mixture of (i) and (ii); 

B) ftom 80 to 90% of an dastomeric fiaction comprising at least an elastomerio 
copolymer of propylene or elfaylene widi 20 to 40% at least one alpha-olefin of 
foimula H2C=CHR, where R is H or a Cmo linear or braoched alkyl, optionaUy 
containing 0.5 to 5% by wei^t of a diene^ and having solubility in xyl^e al 
room temperature greater than 80% by weight, the intrinsic viscosity of the 
xylene soluble fraction ranging from 4*0 to S .5 dl/g. 

4. The polyolefin composition according to claun 1, wherein in ttie heterophasic 
polyolofin composition (I), said alpha-olefin of ftwcmnla HiC^OHR is preferably 

* selected from ethylene, butene-1, pentenerU, 4-inethylpenlene, hexene-1, octene-I 
and combinations thereof. 

5. Tbe polyolefin conq>o^tion according to claim 1, herein the elastomeoric firaction 
(B) comprisea: 

(1) a first elastomeric copolymer of propylene with at least cme alpha-olefin of 
fomiula H2OCHR, where R is H or a C2.10 K^^ar or branched alkyl, optionaUy 
containing 0-5 to 5% by weight of a diene, said first elastomeric copolymer 
containing £coni IS to 32% by weight alpha-olefin, and having aolubilit/ in 
xylene at room ternperature greater than 50% by weight, the intrinsic viscosity of 
the xylene soluble fiaction ranging Aom 3.0 to 5.0 dl/g; and 

(2) a second elastomeric copolymer of propylene with at least one alpha-olefin of 
formula IfeCXaHR, where R is H or a C2I10 linear or branched alkyl, optioiially 
containing 0.5 to 5% by weight of a dien^ said second elastomeric copolymer 
contaSning more than 32% \xp to 45% by weight alpha-ole6n> and havnig 
solubility fax xylene at room temperature greater than 80% by weij^t, the intrinsic 
viscosity of the xylene soluble firaction ranging from 4.0 to 6.S dl/g; 

the (l)/(2) wei^t ratio ranging from 1 :5 to 5:1. 

6. The polyolefin composition according to claim 5 wherein* m the elastomedo firaction 
(BX said, first elastomeric copolymer (1) of propylene contains firan 20 to 30% by 
weight alpha-olefin, has solubility in xylene at room temperature greater than 70% by 
weight, the intriiisic viscosity of the xylene soluble fi:actibn ranging from 3.5 to 4.5 
dl/g; and said second elastomeric copolymer (2) of propylene contains from 35 to 
40% by weight of alpha-olefixi, and has solubility in xylene at room temperature 
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greater than 85% by weight, the intriosic viscosity of the xylene soluble fraction 

tangmg firoTO 4 J to 6,0dl/g; 

flie (l)/(2) weight ratio rangmg from 1 :2 to 4:1 , 

7. He polyolefin corflposition according to claim 5 or 6 whexein, said al^ha-olefin Is 
selected fit>m ethylene, butene-1, hexene-l and octene-L 

8. The polyolefin composition according to claim 1, wh^ein titie composition is 
obtainable by sequential polymerization in at least two stag^, canied out in the 
IMresence of a catalyst con:q;)rising a trialkylaiuminum compound, optionally an 
election donor, and a solid catalyst conqponenl comprising a faalide or halogen-* 
alcoholate of Ti and an electron-donor compotmd supported on anhydrous 
magnesdum cblcncide. 

9* The polyolefin composition accordmg to claim 8, wherem aaid solid catalyst 
component bas a surface area (measured by BET) of less than 200 m^/g, and a 
porosity (measured by BET) higher than 0.2ml/g. 

10. The polyolefin composition according to claim 1, wherein the inorganic filler (II) is a 
flame-tetaxdani inorganic filler selected fiom hydroxides, hydrated oxid^ salts and 
hydrated salts of metals. 

11. The polyolefin composition according to claim 1, wherein the flame-retardant 
inorganic filler is selected flrom Mg(0H)2, Al{OH)3, AlaQj-SHaO^ magnesium 
carbonate hydrate, MgCQa, magnesium calcium carbormte hydrate, magnesium 
calcium caibonace, and mixtures thereof. 

12. The polyolefin composition according to claim 1, wherein fiie inorganic filler (11) is 
an fnoiganic oxide or salt selected ftnm CaO> TiQi, Sb203, ZiiO, Fe^Qs, CaCX)3, 
BaS04 and mixtures thereof. 

13* The polyolefin composition according to claim I, having Shore A hardness lower 
than 90, elongation at break higher than 400%, tensile strength at break equal to or 
hii^Ler Ihan 4 MPa and tension set at 100% lower tiian 35%. 

14. The polyolefin composition according to claim 13, having Shore A hardness lowea* 
Hian 85, eloxxgation at break higher than 450%^ tensile strength at break higher than 
5MPa and tension set at 100% lower than 30%. 

15. An article comprising a polyolefin composition of claim 1 . 
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ABSTRACT 

Polyolefin compositions filled with high amounts of inorigamc fillers comprisiBg, by 
weight: 

(X) 20 to 60% by weight of an heterophasic polyolej5n composition comprising: 

A) firom 8 to 25% by weight of a crystalline polymer fraction selected from propylene 
homopolymer, propyl^e copolymers and mixture ther^> and 

B) fix>m 75 to 92% by weight of an dastomeric fraction comprising at least an 
elastomehc copolymer of propylene or ethylene witti IS to 45% of at least one alpha- 
olefin, having solubility in xylene at room temperature greater than 50% by weight, 
ihe intrinsic viscosity of tixe xylesne soluble fractioarangiiig from.3,0 to 6,5 dl/g; and 

(II) 40 10 80% by weight of an inorganic fitt» selected from fiame-Tetardant inorganic 
fillers and inorgffiic oxides or salts. 
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